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10 US6344594. J. Am. Chem. Soc., 2001. 123, 7423 fcfik ^^Mt^HkT/^/1^(miX Q 

x\ r y a- h y 7 x^xx; 7 h 7 - n rh7 ^ ^jvmh, 

s^rc^-/ngja % h y p< 9vkta$ — 1- y ^/vta? — «7 ^ y ^ v % 

^f/W7/K=«?^P]) h\ ^^/vy^«7A x n-7f;vyf7A, t e r t-^P 
5 0 U^U&^feffJiE^Clig^ Mass- 

-Ttett, imwte, (A) ?^?Mh£y>tfsZ.xfi (B) fi^iM&tfrU (B) 
jm&mk&to&Tft (i) ~ (5) (D?ib(D'pt£<bh— <om&fc*^y 4 

m 

(2) #*iffS$:7~l 5©ry— ;«©ii|7;^S, 

( 3 ) mmWc 4~15©3 -7y^=/H, 
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( 5 ) &mWti 4 ~ 1 5 <D 2 i7;^^;H, £ b ±m<D*U7 a ^<D^M\^m<D^E 

5 

tttk^^/u (v) , JJWb*^*/u (v) , mw^tiv (v) ftiraswktb-So 

10 *smwsm csti'-s (b) *m^jpfb^sr«^ % ( i ) ~ c 5 ) ©a&cov ^TTO1-3„ 

^/i^yptvi^ -ry^o^/i^ 2-y^/v^v^/v^ -fy^^vS. 2-y5vw^ 
15 apw & tt«o u < rax y -ff-f^&s 2 - y ^VKy^vvg, 2 - y ^ * 

(2) M7~l 5©7!)-;^©m7;^Sitm ^fltfftc^^A^ 2 

20 9vv*risW£>*L5 0 

(3) ^it4~15©3-7;V^;H (#*Ty/HSB tLTIt, JUWfrtC3-:/^ 
-/i^, 2-y^-3-^^/v^ 3-y^-3-^^^if^tj-*6>^5 0 #S 
L<fi> ^*Sfc4~l 5©lttt>U<W:2ft03-T/w^r=.ywafe5^tfe)iT N ^flcWfctt, 3 

25 (4) £MSC3~1 50Ty-/V^-t?®^$tbTV^t>J;VN2j^T/^VS*^f*^Si:3 

-15 ©S^TA^/vSi: l/Ctt, Smhte* y-7v V/V&s sec -"ff-A^k, 2 - ( 3 - 
*?-M —"ff-Z^&s 2—<lsf-A&Ss v-^n^v^S. is?x*-^l/A& t 1— 7:csy|/ 
^^vV&fciftfSWfeh/S. U< raX y7n tW^ sec -^/^S> n fcVu 
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( 5 ) 4~150 2mr;V^=.;v^t UTtt, A##Jte 1 - * *f->V- 2-7°u^- 

A** 3- (1 — li^r=.;\y) 3- (4-y^yl/-l — ll^r=-;V) 1, 2-^ 
^A— 2 -rvZ^fi&fcZtPWf b^5 0 U< tt 1 -y^A— 2 -/p^;H^lf 

5 ±ie<£> 5 (b) ^m&mit&%jt bTtt, y ws, <r y/f-;^ sec-:/ 
yy^/v*«r^tpfc uv>„ 

10 (B) ^^Jl^^^^WJ Utt, ±IBT/v^v«Srt>or/i^f-/vy f!?A, 

yy^wy^A, i/^p^yf;n)^A, 2, 2— yy^-^atvv'y^^A, ^yn^ 

T/v^/w^v-^A^^f KfcUTti, »W y/n tvw^^^ v%7^ -> 
^e^^TVl^r^^A/N^ K> 2, 2-$?/?VI'7 p b fc'/W^S^A^^r K, 
20 n^^7/f K, 1 -yfvW-2-yc^— yi^^^A^-f K> 2-7x=;nf 

^?>f K> s e c-^A^^-y^A^^f K -fy^fyW^i/^VN^ h\ 2-^ 
^A^^A^^^A^-^T h\ 2-^^y^/W^v't7^N^^ Fteiftsmifbtl 

25 ^B^>;WN7/fK, 2 — y^~Attf-As<r J*^*? 4 h\ 3 -7*T-;l'-7^4v' 

^a^-t k> s e c-yfvw^^A^^r k, -t yyf;^^^^A 7 /f K&*f 
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;VTjV%~VJ», b V - s e c -^frT^—ty b y xi^^)VT)V%=. ? A, 
(2, 2-i^5VV7°n bVv) T/W^-^A, h y */& a^^>^T/V$=!^A % £?-f y 

5 o y K> ^ yy^TyV?— J**J? n y K, s?- s e c -y^VV771^ ~$J*? o 

y h\ s e c-y^vr/^^-^A^^oy k ^y/w^^-^At Ky Kfcirasag 
»*u<^ hy-ryyntvur^^-^A, bv^yy^r^^^ bv 

-s e c-y^vKT/VS-?-^ ^y^f/l/7;V$=<?A^nU K, <KV7 s f-}V7JV%^? 

(2) T^^H5«tSr*i-5^©T^$ y *9-i<r»Wft>tv6. 

{-Al (R 1 ) a (R 3 ) i-a-O-} b (1) 
(CTR 1 fi7Km^^U< tt£8ff$c 1-8 <nmkfc$m*$t U R 2 ^^^o^*^4~ 

15 i5©i wct/v^-a^ r y — t L-xm^^mm. 7~i5©i str***-/^ m. 

2ftT^n/i^fe*r*U attO£JLhl5NttO»Sr, bli2Rh<«^t) 
R 3 {-Al (R 1 ) a (R 2 ) ,. r O-} e Al (R 4 ) (R 5 ) (2) 
«<K R\ R 2 > att±|BiKIU.«9fc*«U R 3 , R 4 , R 5 OT-*fc}*te^o-C7K^ 
20 W^t>U<tt^^l~80^b!KSaE&«U cttlSLkVSm&gfto ) 

R 1 , R 3 , R 4 , R 5 KWfZ>mmm~8<D$tf&mMbVX. JWWfyctey?Vi^ ^ 
^vl"2k n-/p £>l*& y/p fc°rt^ n-y^/W^ sec -y^Vt-^ V/f/H, 
t e r t -^A^WWbW.ff* t<tt^fA^^ y^A^^iW^. 
R 2 tc*Jtt*^4r«foU8R»4 ~ 1501 3RT^/»4E, T V -/v&£S$fcg£ UT^o^ 
25 1 5 <Dim.T;V^-;V^ ^f^4~l 5 ©Wy/VS, £@SHR3~ 1 5©2l7;V 

t> V< «^fc4~ 1 5 CD 2»7^=.;V«i UC, £^ter^B'T5i*Lfc«ft& 
^tfP>^5„ »*U<W>fyy^Hi»^fe>ti/5. ate0SLhl*^<D$c£*-t- o bte2 
£Lh®a8gn?*>t>, ct±lRh«flBBRSr*r o «F*U<I4, b fit 2 ~ 4 0 ©SgR, c«l~4 
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T/VS / ttlsk L-XiX I^t^ 7 t4 V* f-JVTflsS. S*Ws{* f-jVT^X 
if) fC«tt$*T5&S*«fe*S«I^T?*S. ft*3, TfJ|ga^VN5ifct>T-#So 7/WEyV* 

10 L.xiX YvAVfv tVK*x % y 70 hvv mj y ^vi^x Tb^yy* 

f-juxXs ^hy (2, 2-^y^v^nfcVv) ^y^f;^X^B7-fK ^ h 

y fc7K*X, y^h^4 y/WX, fF7-sec -^9VU^Xsfe £>*L5, 
15 T*£5„ 

mbT;v*Mmi$:W&&*k2>Z.hX^mx%Z> 0 fS^&tt#{£P£^£*u&v^ 
25 *x3fl5»i&&0JfcLTWu flRtf, 7**^, **i/9^ — ^7*>, Urtr?^ 4 V* 

^yp^y*^ ^ v i^<Dmmm^u<B, ^o^^, m^j', ^y^ % ^ 
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h/v^^ 3r^u->\ ^y^ao^Oi?^ ^vn^<>^Xe2f^W bfrSo r. 

^pjc^^$r»i-ai^(D^^^/wk^o»^ m&M&totof^ mats tmi 

!)yh;vfefc9, 0. OOOI^^p^/WIOO^ D^/K ^SUftO. 0 0 1^^ 
10 -&4WC&fL0. 5~4^V^t?fe«3, £?£U<«0. 7~3 i */H& i t)»*U<ttl — 2. 

1 =eM%<D4 y tvw y Afc T/v^g^T? l ^/Wgrcfc e> , 1 ^M&o*M 
15 y^°n t°7V»^b{i*T7V^v^^-T?2^;Wgi?&5 i:V\%.S. 

*ISK<^^SSrPiS-r-5|gOiaSfi, »fc -100~250°C % &£U<te- 78-15 

20 v\ 

0 5 y ^/K 0* U< (20 . 0 105!) *r/W)%mx&Z> 0 

25 l-^fy, l -^^y, i-^h?>\ l -^y-r^ i-^t^ i-y^;x, l- 
ft^fOa-^^Vf, 2-^V % 2-'Ox>\ 2-^Mr>\ 3-^Mr>\ 2 
-irtT^ 3-^7^ 4-^'7 i >^(DF , gg|5^-U'7xr^ -ry^fuy, 3-y?vv- 

1 -y^y, 4 -y^vv- 1 — °vy->\ 2 -a^vw- 1 -^t^o»w7^ 
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5 ^^0=ftj^5:©5a^«, sl^, -100~250°C^*U<«150 °c^T-c*fe , 
i!3^U«0-200 °CT-& 9 , ^C$f * L < 1 0 ~ 8 0 °CT'fc 5 0 ®&JE# te> 
m&Jtt&1?;m~1)UB&i l ¥TX*h <0 , & * L < tefitffi- 3 0 0 MP a T-fc <9 % J;i30£U<J4 

15 £ 9 tern, ^-^ffitv^c^^m-j: gftt-r^i^-r ^^stt-sr irtM? 

20 

tlZ>h<DX*\tt\,\ 
25 1 

h ^ l/-^(^JE=c^U>#ffl^T-^ 5 m 1 £ J; 5 h/^>-£ffi&^ 

^\z.smk$^>$;V2 2. 4m g ^ h/vxy l 0 m 1 l:^$tfe^0 . 8ml OE&ffc 
?l/9;vbL.X5 nmo 1) Srflq*., !B£&4 OtJte£5fe3-&fc8k a^-U^SrO. 6MP a 
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2 5mol/l-^x>fi) 13 m1 (3. 3/imol) &tt5&^K *ltea*Ufcl$WI 

yj-izzvftffivtc Ej^vgtitomfo&, zm&fi^x&mu -tunas 





1 


2 


TaCI5: jLf mol 


5.0 


5.0 


U mol 


TIBA 
3.3 


PBAO 
10.0 




U.44 


1 .0 ; 




40 


40 








C4 


10.3(99.0) 


3.4(9 1.2> 


C6 


84.2(99.0) 


95.4(98.7) 


C8 


0.9(0) 


0.0 \ 


C10 


3.7(0) 


1.2(0) | 


C12 


0.0 


0.0 


C14 


0.2(0) 


0.0 


C16 


0.0 


0.0 




0.7 


0.0 


?§'f£: mol/(moKcat)-hr) 
I 1 -Z?t> 


190 


9 


1 -<Mr-fe> 


1034 


i 176 


1 -7T^> 


0 


0 




0 


0 


1 -K-T-tz> 


0 


o ! 


1 -T-h^-iZ^ 


0 


0 


1 -^^+J-T r i2> 


0 


0 



C12: KT"tZ>, C14: T-h^-tzV. C16: ^^=r^Z> 
TIBA: h'MV^JUTJUS— ^A, 

PBAOrT^'J-rv^vlUT^S/^XmV— 7W>^5^]^Sg) 
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mm 3 

mcH^V^H6 7. 9mgl;^xyi 5mll^^j^0. 8ml 
|^y^UT2 5^mo 1) Sr^nx., CTC^^itfc^ ^l/>-£0. 6M 

P a £T?j&HJBEU^£*fco tilCMMAO- 3 A &rf* 7 T^T fvWTVWS: / 

1. 9mol/l-f;Vx« 2 6 /x 1 (5 0*imol) & 

^2 





fg»J3 


J&tfefch 


TaCI5: u mol 


25 


25 


A* mol 


MMAO-3A 
50 


ZnMe2 
25 


Rv&mm-. mm 


0.2 


1.3 | 




40 


40 








Jfljft: wt% 

C4 j 


3.3(100) 


12.3(98.4) ! 


C6 


87.4(97.4) 


76.4(86.9) i 


C8 


3.1(3.2) 


1.9(0) 


I C10 


6.2(0) 


3.4(0) t 


C12 


0.6(16.7) 


0.2(0) 


C14 


1.2(0) 


0.0 ) 


C1 6 


0.0 


0.0 




1.4 


0.0 j 


7&13-: mol/(mol(cat)-hr) 


33 


12 


1 -^-tz> 


568 


42 




0 


0 


1— r-tr> 


0 


0 | 




0 


0 


1 -xh^x-tri/ 


0 


0 | 


l-^r-9~7Hz> 


0 


0 j 



C4: :7-r>, C6: ^^rir>, C8: :T?T->. C10: T--t2>, 
C12: K-rH2>, C14: •rh J 7T : -b>. C16: ^^r+f-fHr^ 

(( Kff or -^U7-f>/#^Ptt^(D-&W-) x1 00) 

MMAO-3A: ^^377^K*5^U7;U5y*tf>(^V— :77*^>^5*;U|g|) 
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HSfe#!l4 

h 9 1/ >OT^CTT% 5m 1 5 fc b^^fcttSZ^ 

^ r IzSfflk* 10 0. 3 m h/Wxy 1 4m 1 icW^-frfe^il 2 5 ji 1 OEfeg 
{k*>#frkLX2. 5/xmo 1) j&^^7 OtiC^^^fcf, ^l^V£0. 6 

5 MP a*T7anEEUSSt$-fefe. h V??-tVT>VK—*7& (T I BA, ^y— 7^r^T 

^5*/l«L 0. 025mo 1 / 1 - h/tel^f® 67^1 (1. 7 »mo 1) Srtt54^ 

10 

4 £ IH^-^UfCo 3 Km-. 

15 Ii#0!l2 



20 



25 



30 
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4 1 


c 
Q 




r T^tCM 1 ^- a mnl 


O C 




o 


/i mol 


TIRA 
1 ID/A 

1 7 
• * # 


TIRA 
1 IDA 

1 7 


3 


jrjs^: mm 


3.0 


3.0 


3.0 




70 


70 
/ is 


70 






o-yyP □ y \-^"E-^ 




SafiK: wt% 

C4 


1 .1(100) 


1.0(100) 


0.2(1 00) i 


C6 


94.4(99:9) 


86.9(99.8) 


96.5(1 00) i 


C8 


0.1(0.0) 


0.7(0.0) 


0.1(100) 


i C10 


4 3(65 1 ) 


1 0 8(50 9) 


3 2(0) 


C12 


0.0 


0.0 


0.0 


C14 


0.0 


0.6(0.0) 


0.0 


C16 


0.0 


0.0 


0.0 




0.0 


0.0 


0.0 | 


T&ffi: mol/(mol(cat)-hr) 


6 


8 


0 


1 ~^^r-fe> 


356 


460 


100 


I 1 -J-<77-> 


0 


0 


o I 


1— T-fe> 


! 3 


5 


0 


1 -F-x-b^ 


0 


0 


o 


! 1 —t^tHt^ 


0 


0 


0 


1 -"v3r+>-x-tZ> 


0 


0 


0 



C4: -y^rls, C6: ^^riz>, C8: ^O^rls, C10: T"tr>, 
C12: K-r-fe>. C14: =rV = z> ; r J ^, C16: ^-9-r-fe> 



((Ma -*U^>/#J&##ite#<D^iHx100) 

5 ^<z>=4<ffc£fT 5r^m5o 
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» 3& <d m m 

i. (a) z^zMY&m&xx* (b) #8g^b£%sr^ru (b) ^m&mikism 

tfSTIH ( l ) ~ ( 5 ) (Do h<D'Pte < h ^—(D^^tsfm. 

5 ( 2 ) ^iT#: 7 ~ 1 5 <DT y — yl/TO^ 1 ftT^/l^k 

(3) ^^C4~l 5©3-7;^- 

(4) J*»3~l 5©ry-7l^-effife$^TV^T'bJ:VN2jKT/V=¥/l^^c{*^^3~ 
1 5<^£77v3Vi'S*5J:l) ? 

(5) »4~15©2i7;^;H 

10 2. (A) ^^/Hk^^n^M^v^/vx^SW^l^lHtt^* 

3 . (B) ^t^^b^/^ ^ y f^Sv -f V ~f<?/V£L s e c ->^/V3k /MrT 
y^S, i^P^V^/M^A*, ^P^r^/yky^vl^ l-7^^l^*5it>*2-7 

4 . (b) #8&&j^fc£4ww y^^m^tm^m 1 ^fcwffcfcs 2 icgBtta^ttK. 
15 5 . (b) #»&fWbS4ftos,» y y* tvw^^^A^^ h\ -r y7Wr*>r**/*/ 

s e c -y^/vy^^A, ^n^i/fVvy^A, ^^•n^^rv'/vy 1-7 
20 ^5vVy^!7A, 2-7ct^/vy^!7A > h y -< V tV^T/V5 — !7^, ]>y-f 

yff-)VT)V% =-*7^ h y - s e c -^JVT1IV% =-p^ h y ^ a^S^T/l' 

25 y ttArxxtimrM y ^^x^^-r K-e&sf*^ 1 2 

6 . (b) ^pBfefewt:^^ h y y^7;v^ ^77^ Ky ^vta^ 
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7. (B) ffl&&mk<S®i)K T;v*;\,mmx* (A) ?>?Mb&®liZttVXO. 5~ 

5 i ~if^ 8 <d o h<D-<Dm^m\zmm<omMo 

i o . mam i 905 *>^-oi»^ci^(^^©#^-r w i/^ ^ 

1 2 . %mmw%K.~ 3 0 MP a x*%>z>mim 1 1 izmw* ^ ^ ^h*^^& 

10 13. ^ 150 °COTT*fr 0 IWS® 1 0 1 2 © 9 t><£>— OfS^^fH^©^- 1/7 

1 4. Ml 0~8 0°CT^5W*^1 3^|Ett^V7^ V<D=»-fb^fe 

1 5 . ^KcD#&T{cfT 5 ffMSS 1 0 HSfcfcB 1 4 go 5 ©ft^fcfBgcCD^ 1^7 V 

15 i6. mm%m&\&mx*&> zmam 1 5 izmm^u? ^ ^<D=m\^m. 

1 8 . iris? j ^^u^xh?>m^m 1 o~fttss 1 7 cd 5 -h(o—(Dm^m^wm,<D^ 



